This paper investigates the accession-related economic boom in the countries which recently entered the European Union. The analysis tests whether, on top of the standard growth determinants, the period of EU accession made a signi…-cant di¤erence to the growth performance of the New Member States (NMS). The paper …nds that the period of EU accession is characterised by signi…cantly larger growth rates of per-capita GDP, even after controlling for a wide range of economic and institutional factors. This e¤ect is robust and particularly strong for countries with relatively low initial income levels, weak institutional quality and less advanced …nancial development, suggesting that EU accession has been speeding up the catching-up process and improved the institutions of the laggards among the NMS. The prospect of EU membership which has triggered large capital in ‡ows seems to have fostered economic growth of those NMS with lower degrees of …nancial depth.
Introduction
The economic growth record of the New Member States (NMS) of the European Union after the recovery form transition in the early 1990s has been impressive. The region is widely believed to have bene…ted from catching-up dynamics as well as economic and institutional integration with the EU. However, the debate is open regarding the degree to which EU integration mattered for catching up and through which channels. We make a step forward compared with the existing literature in two respects. First, we assess the impact of EU accession on the growth performance of NMS in a panel analysis after controlling for a series of institutional factors. This way, we check whether, on top of facilitating institutional convergence, and therefore growth, the prospect of EU accession had an additional signi…cant impact per se. Second, we investigate which factors appear to be associated with stronger growth-enhancing e¤ects of EU accession, testing in particular the e¤ects of initial income levels, institutional quality and …nancial development in conjunction with the growth experience of the NMS during the accession stage.
This paper employs a large cross-country dataset to dispose of a signi…cant control group. The panel dataset comprises annual observations of advanced, emerging, and transition economies starting in 1960. In addition to the standard determinants percapita GDP, population growth, investment, openness and human capital formation, we also include variables related to economic transition and EU integration, namely initial output loss, terms-of-trade growth and institutional quality of the legal system, freedom of trade, and the regulatory environment. The role of institutional quality for growth is stressed, for example, by Acemoglu et al. (2005) . Controlling for all these e¤ects, the additional EU accession impact is measured in a di¤erence-in-di¤erence approach. The interaction of an accession time dummy with a NMS region dummy permits to assess whether the prospect of EU accession a¤ected the growth rate of NMS, relative to the pre-accession period and to the old EU-15 member states (OMS).
The results suggest a signi…cant EU accession e¤ect on top of the impact of the remaining explanatory variables. While the NMS growth rates appear signi…cantly lower than those of the OMS during the transition period of the early 1990s, the NMS perform signi…cantly better than the OMS during the EU accession period, as compared to the 1994-99 reference period. The results are basically robust with respect of the de…nition of the sample. Potential endogeneity of investment as an explanatory variable is addressed by using initial sub-period values and the relative price of investment in a set of instrumental variable regressions.
Interacting the "accession dummy" with various explanatory variables, it is found that the growth e¤ect during the accession period was particularly strong for those NMS with relatively low initial income levels, weak institutional quality and lower degrees of …nancial development. EU accession seems to have had a fast-track convergence e¤ect particularly on the economic laggards among the NMS. Furthermore, accession is likely to have improved institutional quality, further supporting the growth in the NMS. By triggering …nancial in ‡ows and the reconstruction of the banking system, the prospect of accession may have fostered growth in those NMS with weak …nancial depth.
The remainder of this paper is structured as follows. Section 2 presents some stylised facts, highlighting the growth performance of the NMS over time and investigating signs of convergence graphically. Section 3 explains the data, methodology and results of various growth regression speci…cations to investigate growth e¤ects of EU accession. Section 4 concludes.
Stylised facts
The growth performance of the NMS has been described as a typical catching-up experience, starting from lower initial per-capita income levels and characterised by higher average growth rates than the mature economies of the OMS.
NMS growth rates have been volatile, yet mostly above those of the OMS and other mature economies. Graphs 1 and 2 show the growth rates of the ten transition NMS. The Baltics as well as Bulgaria and Romania appear to be strongly a¤ected by the aftermath of the Russian economic crisis of 1998 but exhibit elevated growth rates between 2000 and 2007. Growth rates for the remaining NMS were somewhat lower, ‡uctuating around 6-7%. In 2008, growth rates generally slumped in the wake of the global …nancial crisis.
[Graphs 1 and 2]
Catching-up dynamics ("beta convergence") are illustrated in Graph 3 which shows that the average annual per-capita growth rates of those EU countries with lower initialyear income levels (1996) tend to exhibit higher growth rates, indicated by a downwardsloping trend line. 1 The NMS are clearly concentrated in the top-left quadrant of the 1 The concept of catching-up convergence stems from the convergence hypothesis of the neoclassical growth literature. A Solow-type production function with non-increasing returns to scale typically implies that the long-term behaviour of the economy will be independent of the initial conditions. Due to the concavity of the production function in the capital stock, capital-poor countries will grow su¢ ciently graph, notably the Baltic countries. Some NMS like Slovenia and the Czech Republic, however, are located not far from OMS countries such as Portugal and Greece. The graph con…rms the widely agreed conclusion that regards the EU as a "convergence club" (see Schadler et al. (2006) ).
[ [ Graph 5] Taken together, the descriptive evidence suggests that catching-up dynamics were at work in most NMS. Several key drivers of economic growth, however, point at important cross-country di¤erences. The Baltic countries exhibit particularly strong growth rates in the presence of comparably low initial income levels and large improvements in faster, i.e. catch up to the capital-rich countries to o¤set the initial di¤erences. Catching up is subject to alternative possible factors, including structural transformation, endogenous growth and gains from trade (see Caselli and Tenreyro (2005) ).
institutional quality. The aim of the regression analysis in the following section is to shed light on the role of EU accession on top of standard growth determinants and to identify potential channels of this e¤ect. Lee (2000) and the source of the indices on institutional quality is the Fraser Institute. 5 Following standard practice in the estimation of growth regressions, annual observations are converted into averages over …ve-year, non-overlapping sub-periods, in order to avoid that short-term disturbances a¤ect results. 6 to assess whether accession a¤ected the growth rate of the NMS on top of the impact of the remaining explanatory variables above that of the control group with respect to the reference period. 7 
Regression results

Baseline results
Basic speci…cations provide a satisfactory performance, presented in Table 1 . Speci…cation (1) includes standard growth regression variables used to assess conditional convergence in large cross-country datasets. Per-capita GDP growth is regressed on the initial sub-period values of the log of per-capita GDP as well as on population growth, investment ratios, openness, and the human capital proxy variable.
[ Table 1] The coe¢ cients are signi…cant and show the expected signs, with the exception of population growth, the signi…cance level of which falls below the 10 percent threshold.
Human capital variables, however, are either not available for most of the NMS (Barro and Lee data), or available for only some NMS, and few years (WDI). Hence, to keep a su¢ ciently large amount of data on NMS, the baseline regressions to assess the impact of accession exclude human capital variables. Of course, as a result of the exclusion of a largely signi…cant explanatory variable, an omitted variable bias issue arises. However, as shown in speci…cation (2), which is based on the same sample as (1) but excludes the schooling variable, it appears that the bulk of the bias is found in the coe¢ cient of initial income per capita (omitting the human capital variable leads to an underestimation of the speed of convergence), while the performance of the remaining explanatory factors is fairly robust.
The baseline speci…cation is augmented to take into account NMS-speci…c growth determinants and institutional factors. Speci…cations (3) and (4) Regression results appear to be robust with respect to the de…nition of the sample.
Speci…cation (5) Russian crisis of the late 1990s. 9 In the early 2000s, however, growth was strong in both 9 Indeed, actual growth rates of real per-capita GDP were larger in the NMS in 1995-99 than in the country groups. For comparison, regression speci…cation (7) During the period of anticipated accession in the early 2000s, the NMS interaction term is borderline signi…cant, indicating that growth in the NMS was stronger as compared to the other transition countries, relative to the early 1990s.
An important robustness issue in growth regressions pertains to the possible endogeneity of explanatory variables. Most notably the investment ratio is likely to be subject to endogeneity, given that investment not only favours growth but growth also tends to boost savings and thus investment, see e.g. Carroll and Weil (1994) . One popular strategy to account for simultaneity of investment suggests using initial values of sub-periods, see Temple (1999) . Alternatively, it has been suggested to use the relative price of investment goods as proxy and instrumental variables. 10 Table 2 presents speci…cations aimed at checking robustness of the baseline regression speci…cations (4) and (5) in Table 1 with respect to possible endogeneity of the investment variable.
[ Table 2 ]
The …rst two columns of Table 2 use the initial sub-period values of the investment ratio rather than the average. Columns (3) and (4) replace the investment ratio by the relative price of investment as a proxy variable. The last two columns report instrumental variable regression results, using initial sub-period investment as well as the relative investment price to instrument the investment ratio. 
What did contribute to growth e¤ects of EU accession?
To shed light on the channels through which the accession e¤ect may have in ‡uenced economic growth, Table 3 presents regression results with interaction terms. The accession dummy, i.e. the dummy for the NMS during the period 2000-04, is interacted with three alternative variables for the full sample as well as the transition-country subsample. 11 For the full sample, the IV speci…cation (5) of Table 2 is applied while, for the transition countries, the small number of observation restricts the method to OLS.
Speci…cation (1) tests the combined impact of initial per capita GDP and accession, …nding a strongly signi…cant and negative coe¢ cient. The result is very similar when the post-1990 sample is applied, see speci…cation (2) . Hence, the catching-up e¤ect is even stronger for the NMS during the accession period than otherwise. EU accession appears to have helped in speeding up the catching up process, possibly via technology transfer through increased trade and FDI in ‡ows. Indeed, technological growth as re‡ected by total factor productivity has been shown to be a major driving force in the NMS (Cihák and Fonteyne (2009)). Increased labour mobility and migration may also have played a role in speeding up the convergence process, boosting capital-labour ratios and supporting aggregate demand through remittances (IMF (2008)).
[ Table 3 ]
Speci…cations (3) and (4) Finally, the last two columns of Table 3 include the ratio of private credit to GDP as a measure of …nancial development and interact this variable with the accession dummy.
The interaction coe¢ cients turn out to be signi…cant and negative in both samples, implying that a country with a low degree of …nancial development bene…ted more from EU accession in terms of economic growth. 12 In the NMS, …nancial sector development To investigate potential channels of the growth impact of EU accession, various variables are interacted with the accession dummy. It is shown that countries with lower initial income levels, weaker institutional quality and less advanced …nancial development bene…ted more strongly from EU accession in terms of economic growth. As expected, accession seems to have sped up the catching up process and improved the institutions in the laggards among the NMS. By triggering capital in ‡ows, the prospect of EU accession is also likely to have improved economic growth for those NMS with lower degrees of …nanical depth.
The present analysis is a …rst step to understand the mechanisms underlying the positive factors of economic growthe e¤ects during the EU accession process. For future research it would be useful employing also micro-level evidence to further investigate the driving forces of accession-related growth e¤ects in the NMS. Notes: Estimation method: OLS. t statistics are reported in parentheses. The panel structure employs non-overlapping …ve-year periods. *, **, *** denote statistical significance at 10, 5, and 1 per cent level, using robust standard errors. Column (1) displays standard textbook speci…cation, column (2) repeates the same regression excluding the schooling variable but using the same sample as (1). All speci…cations include world region dummies, time period dummies (1995-1999 period omitted), and the interaction between the two set of dummies. World regions are de…ned as follows: OMS (omitted), NMS, non-EU OECD, non-EU non-OECD; in column (6), the reference group to the NMS dummy are the remaining transition economies. In column (7), the 1990-1994 period is omitted. Notes: OLS (columns 1, 3 and 5), IV (columns 2, 4 and 6). See also notes to tables 1 and 2. Notes: OLS (columns 1-2), IV (columns 3-4). See also notes to table 2.
